The benefits of competition among the long-distance interexchange carriers (IXCs) are not realized equally by all their customers. Despite the declines in rates under the discount plans, we document that basic message toll service (MTS) rates have been rising for several years. We show that poorer and less educated customers pay more than better educated and more affluent customers. We suspect that the reason for this correlation is that they are more apt to pay the MTS rates or other high rates, and we present some preliminary evidence that this tendency explains the correlation that we find. We also present evidence that the payment differences exist even after controlling for usage. These findings are significant because it seems likely to us that these two patterns (rising MTS rates and higher payments by the poor and the less educated) will each be ameliorated by the entry of the regional Bell operating companies (RBOCs) into long-distance markets-a state-bystate regulatory process that was nearly complete as of the beginning of 2004.
I. INTRODUCTION
Since the passage of the landmark Telecommunications Act of 1996, 1 the three largest interexchange carriers (IXCs)-AT&T, MCI WorldCom (now called simply MCI), and Sprint-have significantly increased the basic (nondiscounted) price of the standard long-distance service purchased by residential customers, a service known in regulatory circles as message toll service (MTS). The business press, however, has reported the competitiveness of long-distance service in light of the prevalence of the IXCs' discount calling plans and of long-distance resellers, which generally offer even lower prices.
2 More significantly as a public policy matter, the Federal Communications Commission (FCC) and Congress 2 Jerry A. Hausman & J. Gregory Sidak [Draft have described the interexchange market as "substantially" or "highly" competitive. 3 Some academic economists have endorsed that view. 4 However great may be the benefits of competition among the IXCs, those benefits are not realized equally by all their customers. Despite the declines in rates under the discount calling plans, we document that basic MTS rates have been rising for several years. By February 2002, AT&T's basic rate for MTS was higher in real terms than it was in 1996 (19.2 cents per minute in January 1996 versus 25.8 cents per minute in February 2002 an increase of 34 percent).
5 MCI WorldCom and Sprint similarly raised their basic rates for MTS. These higher prices are exceptional because the access fees that the IXCs pay to the local exchange carriers have decreased significantly since 1996, as have the costs of fiber optics and most other telecommunications equipment used to provide long-distance service. Rcd. 6298, 6322 (1999) (separate statement of then-Commissioner Michael K. Powell, concurring) ("The long-distance industry is highly competitive and has created greater choice and value for all consumers. Further, overall long-distance rates have continued to decline . . . ."); see also id. at 6309 (separate statement of Commissioner Susan Ness, concurring) ("Today, most consumers are reaping the benefits of thriving competition in the long-distance market-choice is abundant, innovation is rampant, and per-minute rates are the lowest they have ever been."). (prepared for U.S. Dept. of Justice) (describing long-distance markets as having "considerable competition" and citing approvingly the FCC's assessment of "substantial competition").
5. The sources of these data are explained in the text accompanying note 12 infra.
Prices for Long-Distance Calls 3 added a new $3.95 fee to the bills of roughly ten million customers on the basic rate plan. 6 Long-distance carriers have numerous calling plans with complex rate structures. We show that poorer and less educated customers pay more than better educated and more affluent customers. There are two possible explanations for this observed correlation. Possibility 1 is that, given the tariff structure, those who purchase in quantity can buy at lower per-minute prices, and poorer and lower income customers pay higher prices only because they call for fewer minutes. Rappoport and Taylor find that these groups do call less than others. 7 Possibility 2 is that poorer and less educated customers pay higher prices even controlling for level of usage. That is, poor and less educated customers could pay less for the calls they make if they were billed under the rate structure under which richer and better educated customers are billed. This second possibility can be further subdivided into several questions. Do the poor or less educated choose plans under which they pay more than they need to, or are they offered more expensive plans and denied or steered away from cheaper plans? (Possibility 2A) Are cheaper plans more actively marketed to affluent individuals? (Possibility 2B) Are the poor or less educated reluctant to ask their carrier for a lower rate or to switch to carriers with lower rates? (Possibility 2C)
We endeavor to distinguish Possibility 1 from Possibility 2, but the available data do not permit us to distinguish Possibilities 2A, 2B, and 2C. We present evidence that the payment differences exist even after controlling for usage, such that Possibility 1 can be rejected. These findings are significant because it seems likely to us that these two patterns (rising MTS rates and higher payments by the poor and less educated) will each be ameliorated by the entry of the RBOCs into long-distance markets-a state-by-state regulatory process that was nearly complete by the beginning of 2004. 8 
II. THE DIVERGENCE BETWEEN BASIC AND DISCOUNT PRICES FOR MTS
In this section, we document the increase in the tariffed price of MTS offered by the big three IXCs. The data show that the basic tariffed price of MTS (or the basic, nondiscounted price of MTS, following the FCC's decision to refuse to accept tariffs for long-distance service after July 31, 2001 9 ) has risen steadily since the early 1990s. Long-distance carriers generally do not report the complete schedule of long-distance prices to the customer. Long-distance prices and promotional plans are largely agreed upon during telephone solicitations. Consequently, customers with similar usage characteristics purchasing identical longdistance services may pay different prices.
Several studies have examined the pricing of long-distance service, but none has investigated the connection between customers' demographic characteristics and price.
11 To undertake such a study, we collected the posted basic rate and the discount rate for MTS for each of the big three IXCs from HTL Telemanagement from January 1996 through July 2001. For the period from August 2001 to February 1, 2002, we collected these rates from the web sites of the big three IXCs, as HTL Telemanagement ceased to collect these data. In early January 2002, the Washington Post and Wall Street Journal reported the announcement of rate increases for all three companies, and we used the information from those reports and company websites to extend our data.
12 Figures 1 through 3 Interestingly, the "basic margin" for AT&T, which we define as the difference between AT&T's basic rate for MTS and the access charge, increased over the same period from 13.0 cents to 24.6 cents per minute. AT&T's "discount margin", which we define as the difference between AT&T's discount rate for MTS and the access charge, increased over the same period from 9 cents to 10 cents per minute. Figure 4 shows the ratios of AT&T's basic margin and discount margin to the access charge from January 1, 1996 through February 1, 2002. As Figure 4 shows, the ratio of the AT&T's basic margin to the access charge increased from 2.1 in January 1996 to 16.3 in February 2002. That ratio can be considered an approximation of AT&T's marginal profitability-for every cent of access charge incurred in February 2002, AT&T grossed sixteen times that charge on customers who pay the basic rate. Because the access charge is the most significant component of marginal cost, the steady increase in both ratios suggests that AT&T has achieved steadily increasing markups above marginal cost. That phenomenon is inconsistent with either the notion that the market for MTS is currently "substantially" or "highly" competitive or the notion that the market is growing more competitive.
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III. DEMOGRAPHIC CHARACTERISTICS OF RESIDENTIAL CONSUMERS WHO PAY THE BASIC RATE FOR MTS
A significant share of the sample population pays the basic MTS rate. As of the second quarter of 2000, approximately 42 percent of AT&T's customers were not enrolled in a discount plan; the comparable shares for Sprint and MCI WorldCom customers were 60 and 45 percent, respectively. In this section, we use demographic data to analyze econometrically the characteristics of consumers of MTS. Using three different econometric approaches, we consistently find that the consumers most likely to pay higher rates for direct-dial interLATA calls are the poor and the less-educated.
A. Data Used to Perform the Analysis
Each quarter, TNS Telecoms surveys approximately 30,000 consumers as to their telecommunications expenditures. Of all the customers polled in its general survey, approximately 3,000 customers provide TNS Telecoms with their actual long-distance bills. For this study, we used data on the long-distance bills of respondents from the third quarter of 1999 to the fourth quarter of 2000.
14 Our data set encompassed customers in the territories of the four largest providers of local exchange services.
We derived the per-minute price of MTS service through a two-step calculation. The total amount of the long-distance bill reported by TNS Telecoms was a sum of five components: (1) the subtotal of long-distance charges, (2) the sum of company service charges, (3) the sum of charges for non-itemized calls, (4) the sum of other charges, and (5) taxes. To focus on the charges that IXCs control, we included the first two components. 15 Next, we divided that charge by the total number of minutes that the respondent used during that period, leaving us with the per-minute price of long-distance service. We also calculated the per-minute price of interLATA and intraLATA service, but we had to exclude the service charge from this calculation.
In addition to harvesting the specific components of the customer's long-distance charges, TNS Telecoms collects detailed information about the customer specifically and the customer's household in general. For example, TNS Telecoms obtains the following variables: annual income, the number of people in the household, the region in which the household is located, the population density of the household's zip code, the head of household's age, the head of household's race, and the head of household's education. Hence, it is possible to determine the socio-demographic characteristics of the customers are paying the higher prices for MTS.
Before proceeding to the econometric analysis, we calculated the share of the sample population that is paying the basic rate for MTS. As an indicator for that share, we estimated the percentage of long-distance customers who are not enrolled in a discount plan. As of the second quarter 14. The TNS data are proprietary. Consequently, we cannot give the data to a third party who might wish to replicate our results. However, the data may be readily purchased from TNS Telecoms. See http://www.tnstelecoms.com/quarterlytrackingdata.html.
15. International long-distance calls were included in the subtotal of the customer's bill. TNS Telecoms includes a separate variable for international long-distance charges and international long-distance minutes. We subtracted these components from subtotal charges and total long-distance minutes, respectively, to obtain a variable that represented domestic longdistance calling only. In generating this variable, we found that, for two observations in our sample, the international long-distance bill exceeded the total long-distance bill. We excluded these observations from our sample. [Draft of 2000, approximately 42 percent of AT&T's customers were not enrolled in a discount plan; the comparable shares for Sprint and MCI WorldCom customers were 60 and 45 percent, respectively.
Who are these callers? Table 1 shows the percentage of customers enrolled in discount plans by race, education, and income levels. We also computed the average price per minute of direct-dial interLATA calls for each customer class. As Table 1 shows, approximately the same percentage of customers from each racial category enrolls in discount plans (50 percent), although Asians were somewhat higher. Moreover, neither income nor race appears to have a strong influence in the decision to enroll in a discount plan. Hence, we conclude that a significant share of long-distance customers pays the basic rate. Interestingly, Hispanics who are not enrolled in discount plans pay more per minute for direct dial interLATA calls than do whites (18.0 cents per minute versus 15.8 cents per minute). Higher income and higher education levels appear to lower the average price for customers regardless of whether they are enrolled in a discount plan.
B. Econometric Analysis
We perform econometric analysis to determine the influence of each socio-demographic variable when controlling for other factors that might affect a customer's price for long-distance service. In particular, we use the average price for direct-dial interLATA calls as our dependent variable in the regressions. Our econometric analysis consists of three separate methodologies: (1) ordinary least squares regression, (2) two-stage least squares regression, and (3) instrumental variable analysis of quantile regressions.
Ordinary Least Squares Regression Model
After constructing the average price per minute of interLATA directdial calls for each customer in the dataset, we regressed that variable on a number of demographic characteristics. We included several householdlevel variables, such as annual income, the number of people in the household, the region in which the household is located, and the population density of the household's zip code. We also included more specific demographic variables associated with the head of household, including age, race, and level of education. Finally, we controlled for any potential trend in long-distance prices by including an indicator variable for the quarter during which the bill was received, and we also included indicator variables for the major IXCs: AT&T, MCI WorldCom, and Sprint. This regression specification should be interpreted as a "population regression" that describes the determinants of the average price per minute and determines their importance. In particular, we are interested in demographic variables to examine the hypothesis that the poor and lesseducated pay a higher average price for long-distance service.
Because the TNS Telecoms data set reports all variables in categorical form, we converted the variables into continuous variables, with the exception of race and region, which are expressed as indicator variables. The approach that we used differed somewhat between variables. For age and income, we assigned the median value in each category to any household belonging to that category. Finally, we assigned a number representing the highest level of education completed, in years, to each educational category.
We used an ordinary least squares (OLS) regression technique on the regression sample of 12,289 observations and calculated robust HuberWhite robust standard errors. 16 We report summary statistics for our regression sample in Table 2 We report our regression results in Table 3 . Several demographic variables have statistically significant coefficients, and an F-test for zero slopes indicates that the model as a whole is statistically significant. 17 17. Although the regression has an R 2 of 1.4 percent, this outcome is to be expected given the cross-sectional nature of the sample. Further, a low R 2 says only that the model will most likely not be able to predict the long-distance rate for a single individual with a high degree of accuracy. Given the extremely large t-statistics on our coefficients, we are able to estimate the effects across the population quite accurately, which is the goal of our econometric analysis. Note: * Significant at 10 percent level. ** Significant at 5 percent level.
The omitted indicator variables were white for race, New England for region, and a company other than AT&T, MCI WorldCom, or Sprint for long-distance provider. Hence, each of the estimated parameters for the indicator variables should be interpreted relative to the omitted categories. We interpret the coefficient for each variable below. Several variables have significant explanatory power:
• Income-Income has a negative effect on long-distance rates, and the effect is statistically significant at the 5 percent level of confidence. The coefficient indicates that a consumer's price per [Draft minute falls by 0.156 cents for every additional $10,000 of household income.
• Education-The effect of the level of education on the per-minute price of long-distance service is both statistically and economically quite large. The coefficient, which is significant at the 1 percent level, indicates that an additional year of education reduces the per-minute price of long-distance service by 0.186 cents. Thus, a college-educated individual would pay 0.744 cents less per minute than a high-school educated individual, all other factors being held constant.
• Long-Distance Provider-The coefficients on AT&T and MCI WorldCom are positive, large, and statistically significant at the 1 percent level. Households using AT&T or MCI WorldCom pay 3.1 or 2.2 cents per minute more for direct-dial interLATA calls than households using smaller carriers. This amounts to a higher payment, at the mean interLATA rate, of 15.7 percent for MCI and 23.1 percent for AT&T.
• Quarter of Bill-The statistical significance at the 1 percent level and the negativity of the coefficient capture the observed downward trend in long-distance rates from the third quarter of 1999 to the fourth quarter of 2000. This downward trend is likely due to the FCC-mandated decreases in access charges.
• Teenagers-The effect of at least one teenager in the household is to increase long-distance rates by 1.6 cents per minute, or almost 11.8 percent at the mean. This result, which is significant only at the 10 percent level, is likely due to the fact that teenagers have a higher probability of making calls during daytime hours than working adults, because teenagers tend to return home from school at earlier times than parents return home from their jobs.
The following variables are statistically insignificant or have ambiguous coefficients:
• Age-Age has a significant effect on the per-minute price of direct-dial interLATA calls in numerical terms. The coefficient on Age is significant at the 10 percent level, and the parameter on Age Squared, is significant at the 5 percent level. Jointly, these parameters are significant at the 1 percent level. Because of the squared term, the effect of age on long-distance rate will change with age. To be specific, the incremental contribution is .0021 -.000052Age. 18 Thus, for ages below 40, the effect of an increase in age on the long-distance rate is positive, but for ages 41 and over, the effect of age on the long-distance rate is negative.
• Household Size-The coefficient on this variable is neither statistically nor economically significant, indicating that it has little or no effect on the per-minute price of long-distance service.
• Zip Code Population Density-The coefficient on this variable is neither statistically nor economically significant, indicating that it has little or no effect on the per-minute price of long-distance service.
• Race-The coefficients suggest that African-Americans and Hispanics pay slightly more for direct-dial interLATA calls (1 cent per minute and 2.9 cents per minute, respectively), but the tstatistics are not significant.
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• Region-The region in which a household is located has little effect on its own on the per-minute price of long-distance service at any level of statistical significance. However, regional variables taken together have a statistically significant effect at the 10 percent level. Only the East North Central region has a coefficient significant at the 10 percent level, and it indicates that households in this region pay 1.3 cents per minute more for long-distance service.
In summary, we find that poor households pay more per minute for directdial interLATA calls than do wealthy households. Households headed by someone with only a high-school education pay more per minute than do households headed by someone with a college education. Table 4 compares the predicted MTS rates for a number of hypothetical customers to illustrate the price differences that our model implies.
18. This result is calculated as the partial derivative of long-distance rate with respect to Age.
19. In a separate regression that we performed on the average of price of all interLATA calls (direct-dial, calling-card, and operator-assisted calls), the coefficient on African-American was positive (8.7 cents per minute), and the t-statistic was significant at the 1 percent level (3.97). Note: Assumes age, age squared, population density, household size, and population density are equal to the mean within the regression sample. Assumes the head of household is a white male. Assumes no teenagers.
As Table 4 shows, the predicted prices vary across customer profiles. A customer with a high school education earning $25,000 per year in New Jersey pays 10.7 cents per minute, while a New Jersey customer with a college education earning $75,000 per year pays 9.2 cents per minute. Similar disparities in predicted prices arise in other states, such as Florida and California.
Two-Stage Least Squares Regression Model
A potential problem with the preceding econometric results is the use of two-part (non-linear) tariffs by IXCs. The typical two-part tariff has a monthly payment (often around $5 per month) and offers lower per minute prices than the usual non-discount MTS plan. Our results may be affected by problem that a fixed cost exists for serving a customer each month (for example, sending out a bill), so that for a two-part tariff this cost is captured by the monthly charge and the per minute charge is more closely related to the variable (marginal) cost of providing long-distance service. However, many low-use customers choose the single price MTS plans so that they are charged closer to an "average cost" per minute that includes the fixed monthly cost. Thus, our results may arise because the poor and less educated make few long-distance calls and end up paying a higher per minute price because of the existence of non-linear price schedules.
To investigate this potential problem, we specify a price-per-minute equation that now has an additional right-hand side variable: the logarithm of minutes of use per month. This variable will take account of the nonlinear price schedule and control for differing amounts of usage. However, because the number of minutes of use is likely to be jointly endogenous with the price, we perform a two-stage least squares analysis using income as an instrument along with the other right-hand side variables. 20 Indeed, on the basis of a Hausman specification test, we find that minutes are jointly endogenous as expected. 21 Note that we do not include income as a separate right-hand side variable because the choice of plan should be determined by expected long-distance usage, not by income. 22 We test for this exclusion of income in the econometrics specification, and we do not reject the hypothesis that the specification is correct. The results of the two-stage least squares estimation appear in Table 5 . 20. Income gives a plausible instrument because it should be exogenous with respect to long-distance usage and income has been found to be a significant determinant of long-distance demand in previous empirical research. Note, however, that we are not estimating a demand function for long-distance minutes. Rather, we are estimating the determinants of a price schedule chosen by a consumer. We also estimated a model that used interactions of income and socio-demographic characteristics as additional instruments. The use of these additional instruments led to results that did not differ statistically from the results in Table 5 We estimate similar results to our previous findings, with larger effects of age and education than before. As expected, log-of-minutes has a negative coefficient on average price paid by consumers. However, older consumers and less-educated consumers pay more, even after controlling for minutes of use. Now AT&T customers pay significantly more, 26 percent, while MCI and Sprint customers also pay more, after controlling for minutes of use. Thus, we find stronger effects of price differentials after we control for minutes of use. 
Instrumental Variable Analysis of Quantile Regressions
We now perform a more general econometric investigation of the relationship between the price paid for direct-dial interLATA calls and consumer characteristics. The previous econometric specification assumed identical coefficients across consumers. However, the coefficients may differ depending on how much time consumers spend deciding on their long-distance plans, as well as consumer preferences for different brand names, such as AT&T. Also, some consumers may be better at choosing lower-cost long-distance plans.
To allow for differing coefficients, we specify and estimate an instrumental variables (IV) model of quantile regressions. 24 We again use the log of income to provide the instrument to do the IV estimation. In Table 6 We first test for constant effects across quantiles. We reject the hypothesis of constant effects at the 1 percent level. We also perform a Hausman specification test and again reject the use of non-IV quantile regression at approximately the .06 level. 25 For the IV quantile results we find that the log of long-distance minutes does not affect the price paid for the lowest quantile, but it does have the expected negative effects for all other quantiles. As before, the variable age and age-squared have a significant effect across all quantiles, while higher education leads to lower prices across all quantiles, with the effect significant at each quantile. Thus our previous findings continue to hold in this more refined approach.
Consumers who subscribe to AT&T pay a premium of between 17 and 36 percent, which is statistically significant. Sprint customers also pay a premium of about 10 percent. Although MCI customers in the lower quantiles receive a lower price, those at the medium do not, and MCI customers in the upper quantiles pay a premium approximately equal to that paid by Sprint customers.
Summary
Using three alternative econometric methods, we have controlled for the number of long-distance minutes of use. All three approaches find that older and less-educated consumers pay higher prices for direct-dial interLATA service.
IV. POSSIBLE EXPLANATIONS FOR THE HIGHER USAGE-ADJUSTED PRICES PAID BY THE POOR AND LESS EDUCATED
As we noted earlier, there are several possible explanations why, after controlling for long-distance usage, inverse correlations exist between perminute prices and levels of income and education. Some of these possibilities concern consumer behavior, while others concern the marketing behavior of the long-distance carriers.
Consider first the possibilities based on consumer behavior. It is possible that poorer and less educated consumers invest less in search than do more affluent and better educated consumers. Lack of information among a subset of customers could increase the switching costs associated with changing MTS calling plans with a single IXC or changing plans across IXCs. 26 The theoretical economic literature shows that switching costs tend to create imperfectly competitive markets, resulting in higher prices and less 25. The test uses "non-standard" distributions based on Kolmogorov-Smirnov statistics. product differentiation. 27 High search costs can also contribute to a divergence in customers' willingness to pay. 28 Perhaps poorer and less educated consumers call their own carrier less to seek better prices. When they do call the carrier, perhaps these consumers are less assertive or less able to negotiate a low rate. Or perhaps these consumers have a greater level of brand loyalty than do more affluent and more educated consumers. Our data do not enable us to test these various hypotheses.
An alternative set of possibilities concerns the behavior of the longdistance carriers. Congress provided in the Telecommunications Act of 1996 that any communication by wire or radio shall be offered "without discrimination on the basis of race, color, religion, national origin, or sex." 29 Differential pricing based on income or level of education does not appear to violate the letter of U.S. telecommunications law, and we do not suggest that any particular IXC consciously uses income or level of education as a discriminating factor in setting prices. AT&T, for example, expressly states that it rejects the use of at least one of these two factors in pricing its services. 30 Still, it could be the case that the compensation structure that the IXCs offer their sales representatives creates an incentive for them not to offer poorer and less educated consumers a lower price. If so, the result could resemble third-degree price discrimination.
As defined by Stigler, price discrimination occurs when consumer A pays a firm a different price for a particular good than consumer B, even though the marginal cost of producing the good is the same for both consumers.
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There are three necessary conditions for price 27 In addition, the Telecommunications Act of 1996 in effect requires uniform national pricing. Section 254(g) of the Communications Act, enacted in 1996, instructs the FCC to "adopt rules to require that the rates charged by providers of interexchange telecommunications services to subscribers in rural and high cost areas shall be no higher than the rates charged by each such provider to its subscribers in urban areas. Such rules shall also require that a provider of interstate interexchange telecommunications services shall provide such services to its subscribers in each State at rates no higher than the rates charged to its subscribers in any other State." approximately 84 percent of long-distance revenues in the United States. 36 With respect to the second condition, the fact that IXCs offer switching vouchers to their competitors' customers indicates that the costs of switching carriers are significant. 37 Many long-distance customers display strong brand loyalty, 38 which contributes to a divergence in willingness to pay. Overall discounted MTS service is technologically identical to basic MTS service. The same IXC supplies the basic and discount calling plans for MTS using the same network infrastructure, customer care and billing operations, and other assets. It is doubtful that the IXC has higher marginal costs creating the price differential on the basis of a higher risk of nonpayment or a higher cost of account servicing-and certainly not on the basis of higher marketing and advertising, because basic MTS will entail lower costs in this regard.
With respect to the third, no-arbitrage condition for third-degree price discrimination, resale among customers is impractical. The good in question is a service (literally the transmission of a unique conversation or dial-up data exchange) that cannot be traded across consumers. The price plan is connected to a particular "presubscribing" telephone number from which the customer originates calls. Consequently, the discount price cannot be arbitraged.
For these reasons, we cannot rule out the possibility that third-degree price discrimination is the reason that poorer and less educated consumers pay more for direct-dial interLATA MTS. Our data do not permit us to determine whether such price discrimination is intentional or merely the byproduct of other marketing strategies, including the compensation structure for sales representatives.
If price discrimination is occurring, we would expect BOC entry into interLATA markets to result in lower, less-discriminatory prices for directdial interLATA MTS across subsets of customers. 39 This outcome will be more pronounced if, as the 2,176 useable observations from New York and Texas allow us to examine, the characteristics of customers who choose the We calculated the savings to consumers from switching to BOC provision of MTS in three ways. First, we performed a test of the difference of means conditional on the customer's long-distance service provider for New York and Texas, the two states where BOCs had received section 271 authorizations to provide interLATA service during our sample period. 40 We found that BOC customers paid an average of 9.5 cents per minute for direct-dial interLATA calls compared with 13.7 cents per minute for non-BOC customers. This 4.2-cent-per-minute difference, or 30.7 percent, is statistically significant at the 1 percent level, for a twotailed test.
A comparison of means, however, does not control for demographic characteristics that could influence the per-minute price of long-distance service. Therefore, we conducted a second stage of analysis in which we reran the OLS regression model described in Part III for residents of New York and Texas, this time including an indicator variable for whether or not direct-dial interLATA MTS was provided by a BOC and eliminating the indicator variables for AT&T, MCI WorldCom, and Sprint. This analysis indicated that, given a set of demographic characteristics, BOC customers on average paid 3.2 cents, or 24.2 percent, less per minute than customers of all other long-distance providers. This difference is again significant at the 1 percent level. 41 The foregoing empirical analysis may misstate the consumer savings from switching to BOC provision of direct-dial interLATA MTS because it ignores interactive effects. We therefore conducted a third stage of analysis. The previous analysis examined only the consumer savings from switching to BOC provision of MTS given a set of demographic characteristics, thereby ignoring potential differences in the way in which these demographic characteristics affect the per-minute price of MTS provided by a BOC. First, we ran an OLS regression incorporating interactions between the BOC indicator variable and the demographic variables and performed a Chow test on these interactive effects to determine whether or not we should include them in our analysis. 42 This regression incorporated our 2,176 observations-that is the 2,026 observations for IXC customers and 150 for BOC customers. The Chow test yielded a F-statistic of 15.5, making all of the interactive effects taken together significantly different from zero at the 1 percent level. This test shows that the way in which demographic characteristics influence the per-40. See note 10 supra. 41. We used standard econometric procedures to test for possible selection bias. We found no indication that it had any effect on our results.
42. The Chow test yields an F-statistic that identifies statistically significant structural differences in the coefficients of regression models between groups of observations. For example, if one were running a regression of earnings on education and experience, one might perform a Chow test to see whether the coefficients on education and experience were statistically different for men and women. See GREENE, supra note 16, at 349 (discussing Chow test). minute price of direct-dial interLATA MTS differs significantly between BOCs and the IXCs.
Finally, we included these interactive effects in our consumer savings calculation by using the previous regression model to predict the average per-minute savings of BOC customers of direct-dial interLATA MTS. We first inserted BOC customers' demographic characteristics into the model to predict the price that they would have paid had they used an IXC. This regression was also based on 2,176 observations. We used the 150 survey respondents in the regression sample who were BOC customers in New York and Texas and predicted their rates using their demographic characteristics. We compared this non-BOC predicted rate to the actual rate for every BOC customer and then took the average over all of these customers. We found that BOC customers of direct-dial interLATA MTS in New York and Texas paid 1.8 cents per minute less than other customers. Table 7 summarizes our empirical estimates of the consumer savings from BOC entry into direct-dial interLATA MTS. These results show that accounting for interaction effects yields findings that are consistent with our previous findings. In summary, several different econometric analyses indicate that a representative customer in New York or Texas who switches to a BOC for direct-dial interLATA MTS pays between 14 percent and 30 percent less in per-minute rates than she paid for the same service from one of the IXCs. Some might argue that the consumer benefits from RBOC entry into the in-region interLATA market will not eventuate unless the RBOC itself refrains from differential pricing across customer groups. That proposition, however, is incorrect on both empirical and theoretical grounds. A comparison of long-distance pricing demonstrates that RBOCs do not price discriminate to the same extent that the big three IXCs do. First, the RBOCs' long-distance pricing plans are less complicated than the IXCs', and those plans are therefore easier for the typical consumer to understand. As Table 8 shows, Verizon offered fewer pricing plans as of January 2002 than did AT&T. Verizon emphasized the simplicity of its plans on its website: "Simple, straightforward pricing with no monthly minimums to meet." 43 Even within AT&T's comparable offerings (plans one through four), AT&T did not offer a single plan that did not include a monthly minimum fee or usage fee. Such fees complicate the welfare-maximization calculation that long-distance customers must perform.
Second, the per-minute prices paid by non-RBOC customers in New York in 2000 had a greater dispersion around the mean than did the comparable rates of Verizon customers. Table 9 summarizes the minimum values, maximum values, and standard deviations of the average price per minute by carrier. Note: We have eliminated the bottom and top five percentiles so as to prevent any possibility that outliers skew the results.
As Table 9 shows, the standard deviation for the big three IXCs was more than ten times the size of the standard deviation paid by Verizon customers in New York (0.054 cents per minute versus 0.005 cents per minute). 44 It is reasonable to conclude, therefore, that customers of the big three IXCs paid widely varying prices for the same service.
Even if an RBOC were to engage in price discrimination, its mere presence as a branded long-distance supplier would undermine the ability of the big three IXCs to price discriminate to the same degree. Standard oligopoly models (and subsequent game-theoretic models) in industrial organization demonstrate that entry of any form undermines the ability of incumbent firms to sustain pre-entry profit margins. Here the RBOCs have an incentive to decrease prices below those of the existing competition because the RBOCs (unlike the IXCs) have an incentive to eliminate double marginalization; thus, we except prices to decrease even more than in the usual oligopoly situation. 45 Entry into the cellular/PCS industry has had a similar effect of decreasing prices.
V. CONCLUSION
We have found statistically significant inverse relationships between the price per minute paid for direct-dial interLATA MTS and the customer's household income and level of education. Poorer consumers and less-educated consumers pay more for this long-distance service. Although the available data do not permit us to identify the cause of this correlation, one possible explanation is differential pricing by the longdistance carriers. That possibility has implications for regulatory analysis of the interLATA market. 44 . We also computed the standard deviation for the entire sample. Using the entire sample, the standard deviation for the big three IXCs was ten times the size of the standard deviation for Verizon (0.1 cents versus 0.01 cents).
45. For a discussion of how the incentive to eliminate double marginalization leads to price reductions when a BOC enters the in-region interLATA market, see Hausman, Leonard & Sidak, supra note 39. 
